Cetacean morbillivirus (CeMV) has caused repeated epizootics and interepizootic fatalities in a variety of cetacean species worldwide. Recently, a novel CeMV strain (GD-CeMV) was linked to a mass die-off of Guiana dolphins (Sotalia guianensis) in Brazil. Southern right whales (SRWs; Eubalaena australis) migrate to the southern Brazilian coast during austral winter and spring (June through November) for breeding and calving. Because unexplained high calf mortality rates have recurrently been documented in SRWs, we hypothesized they could be infected with CeMV. We CeMV can infect SRWs and should be considered in the differential aetiologic diagnosis of infectious diseases in this species. It also raises concern for potential conservation implications for this species in its main coastal breeding area off Southern
| INTRODUCTION
Southern right whales (SRWs; Eubalaena australis) migrate to the southern Brazilian coast during austral winter and spring (June through November) for breeding and calving. In Brazil, intensive commercial whaling drove a dramatic SRW population decline. After the ban in 1987, the population began to recover (Groch, Palazzo, Flores, Adler, & Fabian, 2005) , in contrast to the North Atlantic right whale (Eubalaena glacialis; Pace, Corkeron, & Kraus, 2017) . Overall, there is a dearth of knowledge on health status and pathologic conditions in SRWs, except for the "Península Valdés" (PV)-SRW population (Fiorito et al., 2015; Fiorito, Bentancor, Lombardo, & Bertellotti, 2016; McAloose et al., 2016) . Limited reports indicate that anthropogenic interactions, for example, vessel collisions and entanglement in fishing gear, are potential threats.
Cetacean morbillivirus (CeMV, genus Morbillivirus, family Paramyxoviridae) was originally isolated from striped dolphins (Stenella coeruleoalba) and common porpoises (Phocoena phocoena) from the Mediterranean coast of Spain and northern Ireland, respectively (Domingo et al., 1990; Kennedy et al., 1988) . Since then, repeated epizootics and interepizootic fatalities have been registered, for example Mediterranean sea and North Atlantic ocean, and the known geographic and host ranges continue to expand (Van Bressem et al., 2014) . Baleen whales, namely fin whale (Balaenoptera physalus) and humpback whale (Megaptera novaeangliae), were shown to be susceptible to CeMV infection or to have antibody titres Received: 5 July 2018 | Revised: 14 October 2018 | Accepted: 15 October 2018 DOI: 10.1111 against CeMV (Blixenkrone-Moller, Bolt, Jensen, Harder, & Svansson, 1996; Jacob, West, Levine, Sanchez, & Jensen, 2016; Jauniaux et al., 2000; Mazzariol et al., 2012) . In the South Atlantic Ocean, a novel CeMV strain (GD-CeMV) was detected in a Guiana dolphin (S. guianensis; Groch et al., 2014) , and was recently linked to an unusual mortality event that claimed >250 Guiana dolphins in Southeastern Brazil (November 2017 -February 2018 Groch et al., 2018) . Because CeMV played a major role in this recent mass die-off of Guiana dolphins and unexplained high newborn, neonate and calf mortality rates have recurrently been documented in PV-SRW population (Rowntree et al., 2013) , we hypothesized SRWs could be infected with CeMV. Thus, we aimed to employ and optimize available laboratorial diagnostic tools for CeMV in SRWs.
| MATERIALS AND METHODS
During 2010-2017, necropsies were conducted on eight SRWs found stranded along the major breeding and calving ground in Santa Catarina state, Brazil (27°25′S, 48°30′W to 28°42′S, 49°16′W).
Selected tissues were collected, fixed in 10% neutral buffered formalin and processed for routine histopathologic analysis. Immunohistochemistry analysis was performed in 4 μm sections of paraffin wax-embedded tissues using a monoclonal antibody against the nucleoprotein antigen of canine distemper virus (CDV-NP mAb; VMRD Inc., Pullman, WA, USA) known to cross-react with CeMV, as described (Groch et al., 2014) . Herein, we provide evidences of CeMV infection in SRWs.
Although a clear-cut association of CeMV infection with the stranding and/or death was not readily evident in these cases, further studies are warranted to understand the potential clinico-pathological relevance of CeMV in this species. It is worth noting that conventional PCR assays routinely used for diagnosis of CeMV targeting partial P and L genes (Groch et al., 2014 (Groch et al., , 2018 | 607 variations in those sections of the viral genome used as targets for these conventional assays. Aiming at improving laboratorial detection of GD-CeMV strain in South American marine mammals, we designed a novel and specific real-time RT-PCR method, which is less expensive than probe-mediated real-time PCR and is faster than conventional PCR, since the electrophoresis step is not necessary to visualize the results. The partial sequences of the morbillivirus P gene suggest that the virus is similar to GD-CeMV strain (Groch et al., 2014) ; however, wider genomic analyses are necessary to determine the exact identity of the morbillivirus found in SRWs.
Knowledge on GD-CeMV genome is still limited to relatively wellconserved fragments of partial P gene and L genes (Groch et al., 2014 (Groch et al., , 2018 . We have chosen the P gene because it has been effective for detection of all CeMV variants and is suitable for phylogenetic analysis.
There is no current official SRW population estimate for the main breeding area in Brazil; however, the total number of mature females in 2010 was estimated at 197 (IWC, 2012 In conclusion, our results indicate CeMV can infect SRWs and should be considered in the differential aetiologic diagnosis of infectious diseases in this species. Because CeMV has been associated with a high morbidity and mortality in several cetacean species and populations, the detection of morbillivirus in SRWs raises concern for potential conservation implications for this species.
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